We know the expected number of times that a polynomial of degree n with independent random real coefficients asymptotically crosses the level K, when K is any real value such that (K2/n ---> 0 as n --
where a o, a 1, a 2 an_ is a sequence of independent, normally distributed random variables assuming real values only with mathematical expectation zero and variance unity.
Let NK(a, b) be the number of real roots of the algebraic equation P(x) K in the interval (a, b), where K is a constant independent of x and multiple roots are counted only once. Kac [5] and [6] obtained the first asymptotic result concerning the mathematical expectation of the number of real roots of the equation P(x) 0, establishing that for n sufficiently large, EN o (-,,,,,) (2/r) log (n). We know from the work of Ibragimov and Maslova [3] that the same asymptotic relation exists when the coefficient a (i O, 1, 2 n- 1) belongs to the domain of attraction of the normal law with zero means and prob(ai, 0) > 0.
Their method also allowed them [4] As expected, this shows that by increasing K the number of real roots of P(x) K decreases with probability one. In this work we study the case when [K is very large compared to n, which together with the previous result gives a more complete idea of the behaviour of the random algebraic polynomial.
LARGE LEVEL CROSSINGS
From looking at Maslova's work [7] , we already know that the distribution of the number of real roots of P(x) 0 is asymptotically normal. Thus as Ixl increases the polynomial will cut the x-axis an ever-decreasing number of times. In other words, with probability one, the polynomial has the tendency to stay away from the x-axis. But Das [1] showed that the number of turning points of P(x) is {(/-+l)/v} log n which is about 1.366 times the real roots, revealing there are (0.732/r) log n oscillations which do not occur between two axis crossings. The following theorem shows that although the polynomial will cut the large level K for some value of x, with probability one it will not oscillate after that and it will increase (decrease) to infinity (--).
Theorem. If exp(nf) <IKI < ,,,,, where f is any function of n such that it tends to infinity as n tends to infinity, then for n sufficiently large ENK( -oo, 1. Proof. For the equation P(x) K when K > 0 there is, with probability one, at least one real root. For n even (n odd) this occurs on the positive or negative far side of the x-axis depending on whether an. is positive or negative. For n odd (n 1 even) there will be at least two real roots when an. is positive, each one occuring on the positive and negative far side of the x-axis, and none when an_ is negative; and since an. has equal probability of being positive or negative, on the average there is at least one real root ( / A) y2n-4 (1-y2) (1 y2n )-2 1 h2(y)} + n2(1 y2)2_ 2n(1 y2) }. [2, page 709] . While in this paper we dealt with K > exp(nf), the behaviour of the number of crossings between these two limits is not known. But one can expect, with probability one, this number will be no larger than (I/n:) log n and not smaller than one. The proof is left as a problem for the reader.
